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C A S E
R E P O R T
Introduction
Rhabdomyolysis is the necrosis of skeletal muscle
with the release of intracellular substances into the
extracellular space and circulation [1]. Common
causes of rhabdomyolysis include drugs and other
toxic agents, infections, physical exertion, crush
injury, and muscle disease [2]. The typical clinical
presentation of rhabdomyolysis consists of muscle
fatigue, pain, weakness, and tea-colored urine.
However, in the early stage of the disease, the clini-
cal symptoms may be subtle and easily missed.
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Rhabdomyolysis is the necrosis of skeletal muscle with the release of intracellular substances
into the extracellular fluid and circulation, which may cause further life-threatening compli-
cations. Early diagnosis and prompt treatment are mandatory. However, the initial clinical
manifestations of rhabdomyolysis may be subtle. High suspicion is crucial for early diag-
nosis. Although definite diagnosis depends on laboratory tests, imaging studies are usually
the first modalities used to examine patients. Recently, sonography has been widely used
in musculoskeletal disorders; however, few studies mention the sonographic findings of
rhabdomyolysis. We report a case of rhabdomyolysis where the characteristic sonographic
features are depicted. A 17-year-old male had swelling and pain over the medial side of
his left foot after taking part in a 200-meter race. Sonographic examination showed
decreased echogenicity, increased thickness, and disorganization of the left abductor hallucis
muscle structure. Laboratory tests showed an elevated creatine kinase level of 1,314 U/L.
Rhabdomyolysis was diagnosed and the symptoms improved after treatment. We conclude
that sonographic examination was useful in diagnosing rhabdomyolysis, leading to further
laboratory tests and the proper treatment of this disorder. Sonographic examination is
recommended in patients who are clinically suspected of having rhabdomyolysis.
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Laboratory testing will show an elevated serum
creatine kinase level and high urinary levels of
myoglobulin [3].
Rhabdomyolysis may cause life-threatening
complications if it is not diagnosed early and prop-
erly treated [4]. Early diagnosis depends on high
suspicion and appropriate laboratory tests. Imaging
studies can also provide diagnostic information,
especially on the extent and distribution of the dis-
ease [1]. Although magnetic resonance imaging
(MRI) is the best imaging modality for rhabdomy-
olysis because of its high sensitivity and excellent
soft tissue contrast [5–8], it is rather expensive and
time-consuming. Sonographic examination has been
widely used in musculoskeletal disease over the
past few decades [9–11]. However, its application
in rhabdomyolysis is not well described. Despite sev-
eral published articles mentioning the sonographic
findings of rhabdomyolysis [12–14], the character-
istics of rhabdomyolysis on sonography have not
been well described.
Case Report
A 17-year-old male, senior high school student
without systemic disease prior to presentation and
living a sedentary life is described. After taking part
in a 200-meter race on November 24, 2005, he
experienced swelling and pain over the medial
side of his left foot, although no definite injury was
identified. Following the administration of anti-
inflammatory medications and a muscle relaxant
because of suspicion of muscle strain, the symptoms
progressed. He had difficulty in bearing weight on
his left foot and needed crutches for ambulation.
On November 28, the patient attended the ortho-
pedic clinic of our hospital. Physical examination
revealed local heat, swelling, and tenderness over
the medial side of the left foot, and the patient was
unable to perform left big toe flexion. An X-ray of
the left foot showed no bony abnormalities. Under
the initial suspicion of left foot tendonitis, the
patient underwent a sonographic examination.
Sonography (HDI-5000; ATL, Bothell, WA, USA)
with a 5- to 12-MHz linear-array transducer showed
decreased echogenicity, increased thickness, and
disorganized structure of the left abductor hallucis
muscle (Fig. 1). The boundary of the muscle was well
preserved. The related tendons of the medial ankle,
such as the tibialis posterior, flexor digitorum longus
and flexor hallucis longus tendons, were intact on
sonography. As there was loss of muscular bundle
texture of the abductor hallucis muscle, muscular
A
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Fig. 1. Longitudinal sonogram of the abductor hallucis muscles:
(A) right abductor hallucis muscle with normal muscle bundle,
giving the appearance of a feather; (B) left abductor hallucis
muscle (arrows), demonstrating decreased echogenicity, increased
thickness, and disorganization of muscle structure.
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necrosis was suspected. The patient was then admit-
ted to the orthopedic ward on November 29 with
suspected rhabdomyolysis. Laboratory tests showed
elevated serum creatine kinase of 1,314 U/L (nor-
mal range, 38–150 U/L). Serum levels of creatinine
and electrolytes, and the white blood cell count
were normal. MRI examination (Magnetom Sonata;
Siemens Medical Solutions, Erlangen, Germany)
depicted uneven increased signal intensity of the left
abductor hallucis muscle with some intramuscular
small low-signal foci on T2-weighted images, which
were compatible with the acute phase of rhabdo-
myolysis (Fig. 2). Following the diagnosis of rhabdo-
myolysis, intravascular fluid and anti-inflammatory
medications (meloxicam) were prescribed. The clin-
ical symptoms and abnormal laboratory values grad-
ually improved after this treatment. The patient was
discharged on December 5, 2005 and was regu-
larly followed up in the orthopedic clinic. A follow-
up sonogram of the left abductor hallucis muscle
14 months later demonstrated decreased thickness
and fibrotic changes in the muscle (Fig. 3).
Discussion
Rhabdomyolysis is described as massive acute skele-
tal muscle necrosis [1], which may be caused by
drugs and other toxic agents, infections, physical
exertion, crush injury, and muscle disease [2].
Massive destruction of skeletal muscle may result
in acute renal failure and hyperkalemia, and induce
further life-threatening complications [4]. Muscle
pain, fatigue, weakness, and tea-colored urine are
the clinical manifestations of rhabdomyolysis, and
early diagnosis and prompt treatment are manda-
tory to avoid the above-mentioned complications.
However, early diagnosis is sometimes difficult
owing to the subtle clinical presentation of this dis-
order. A report by Gabow et al [3] showed that only
Fig. 2. Coronal T2-weighted fast spin-echo (repetition time/
echo time, 7,500/110) magnetic resonance imaging of the left
foot demonstrating uneven increased signal intensity of the left
abductor hallucis muscle (arrows) with some intramuscular small
low-signal foci (arrowheads).
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Fig. 3. Fourteen-month follow-up longitudinal sonogram of the abductor hallucis muscles: (A) right abductor hallucis muscle with nor-
mal muscle bundle; (B) left abductor hallucis muscle (arrows), demonstrating decreased thickness and fibrotic changes in the muscle.
half of the patients with rhabdomyolysis initially
complained of muscle pain. High suspicion is cru-
cial in the accurate diagnosis of this disease. Besides
the clinical symptoms, a history of recent trauma,
compression, excessive exertion, infections, use of
medications, alcohol or drugs, and a family history
of muscle disease would be helpful in the accurate
diagnosis of rhabdomyolysis [15].
Excessive physical exertion is commonly reported
to induce rhabdomyolysis [16], and rhabdomyoly-
sis caused by excessive physical activities can result
from prolonged or strenuous exercise and involun-
tary muscle exertion such as a seizure. In our
report, this 17-year-old senior high school student
acquired rhabdomyolysis after a 200-meter race.
Although the physical activity involved in such a
race is not excessive, the patient did not take regu-
lar, daily exercise and a 200-meter race may have
been too stressful for him. Although the patient
complained of left foot pain, this could easily be
explained by local muscle strain and the possibility
of rhabdomyolysis could be easily missed.
Imaging such as MRI and sonography are modal-
ities usually used in individuals with local soft tissue
pain. Compared with other imaging modalities,
MRI has been shown to be the best for demon-
strating rhabdomyolysis [1,5–8]. Reported images
of rhabdomyolysis on T2-weighted images have
revealed increased signal intensity in the affected
muscles [1,5–8]. The high signal intensity on T2-
weighted images could reflect the transiently
increased interstitial water content due to edema-
tous, necrotic or infarcted muscles in the acute
phase of rhabdomyolysis [1,6,8]. Some small low-
signal foci on T2-weighted images have been
described in the affected muscles and may be 
due to the deposition of hemosiderin after hemor-
rhage [8,17]. The extent of the lesion can easily 
be determined on an MRI scan; however, MRI is
rather expensive, time-consuming and not easily
available.
Sonography has been used for decades in the
detection of muscle lesions, especially muscle tears
[10,11]. However, its application in rhabdomyolysis
is not well established. The sonographic features of
rhabdomyolysis have been described as decreased
echogenicity and local disorganization of the injured
muscle [12–14]. In addition, intramuscular hyper-
echoic areas have been noted, which are believed
to be due to hypercontractile muscle fibers in the
acute stage of injury. In our patient, we found
complete loss of muscle texture in the involved
muscle, with reduced echogenicity, normal vascular-
ity and preservation of the muscle boundary. These
findings are consistent with sonographic images of
rhabdomyolysis in previous reports [12–14].
Loss of muscle texture in the involved muscle
was the most characteristic sonographic feature of
rhabdomyolysis. Reduced echogenicity of the mus-
cle or tendon on the sonogram may be related to
local inflammation, edema, hemorrhage and many
other causes. Besides rhabdomyolysis, sonographic
differential diagnosis may include muscle strain and
muscle tear. All of these disorders may be combined
with a history of trauma or excessive physical activ-
ity. Muscle strain leads to inflammatory changes 
in the muscle. Sonographically, the muscle fibers
become hyperechoic and the fibroadipose septa,
filled with inflammatory exudates, become hypo-
echoic [10,11]. The muscle boundary is usually pre-
served, and the thickness of the muscle is increased.
These sonographic features are similar to rhab-
domyolysis in some ways; however, the muscle
texture in muscle strain is well preserved and is lost
in rhabdomyolysis. Muscle tears usually present
sonographically as a disruption of muscular fibrils
with local anechoic or hypoechoic areas [11].
When the injured muscle contracts or stretches,
the anechoic or hypoechoic gap within the injured
muscle may widen. Occasionally, this also has the
sonographic feature of loss of muscle texture but is
more localized and not as widespread as that in
rhabdomyolysis.
In our case, the sonographic images showed
decreased echogenicity and increased thickness
and disorganization of muscular structure without
local defect over the left abductor hallucis muscle.
The sonographic images indicated muscle necrosis
rather than muscle strain or tear. Lamminen et al
[7] compared 15 cases with a clinical diagnosis of
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rhabdomyolysis and found that the sensitivity of
MRI, computed tomography and sonography in
defining rhabdomyolysis was 100%, 62% and 42%,
respectively. However, in our case, rhabdomyolysis
had characteristic sonographic features, that is dif-
fuse loss of muscle texture, and was easily defined
by sonography. Because of our limited experience,
we cannot say whether sonography is a better tool
for detecting rhabdomyolysis. Nevertheless, we be-
lieve sonography has a role in the diagnosis of mus-
cle injury, including rhabdomyolysis, and should
be widely applied.
In conclusion, rhabdomyolysis of the isolated
intrinsic muscle of the foot is rare. In this reported
case, suspicion of rhabdomyolysis was raised by
sonographic examination and was confirmed by
elevated creatine kinase and MRI. Sonography
allows for the differential diagnosis of various soft
tissue disorders. Therefore, sonography is recom-
mended for uncertain pain pathology of the foot
and ankle region.
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